PATENT ABSTRACTS OF JAPAN 



*M*1 1 /2 



(ll)Publication number : 07-222455 
(43)Date of publication of application : 18.08.1995 



(51)lnt.CI. 


. ... ... 

S wo BEST AVAILABLE COPY 

H02J 3/18 
H02M 7/537 


i : : — 

(21)Application number : 06-008821 


(71)Applicant : KAWABATA TAKAO 




MITSUBISHI ELECTRIC CORP 


(22)Date of filing: 28.01.1994 


(72)lnventor : KAWABATA TAKAO 


r — — 


TAKEDA MASATOSHI 



(54) MULTIPLE INVERTER 

(57)Abstract: 

PURPOSE: To facilitate the application of ordinary 3-leg core 
transformers by a method wherein the output terminals of the respective 
phases of inverters which have a first DC capacitor as their power supply 
are connected to the one side ends of the respective phase windings of 
the primary windings of the open -delta connection of the transformers 
and the output terminals of the respective phases of inverters which 
have a second DC capacitor as their power supply is connected to the 
other ends of the respective phase windings. 

CONSTITUTION: Inverters 1 are divided into A-group 3-phase inverters 
1-A1, 1-A2,-1An and B-group 3-phase inverters 1-B1, 1-B2,-1-Bn and 
a DC capacitor 2-A for the A-group and a DC capacitor 2-B for the B- 
group are provided. The output terminals of the respective A-group 
inverters 1-A are connected to the one side ends of the respective 
phase windings of the primary windings of the open-delta connection of 
transformers 3-1, 3-2,-3-n and the output terminals of the respective 
B-group inverters 1-B are connected to the other side ends of the 
respective phase windings. With this constitution, 3rd harmonic 
components are not induced in the primary windings of the transformers 
3-1, 3-2,-3-n, so that economical 3-phase 3-leg core transformers are 
employed as the transformers 3-1, 3-2,-3-n. 
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. -©giftn *n*n±f2SS-*J:tfm-©fc WMfcfflv*. aot.^T©-* ^t-*©*-* r. ■ . 

y-y- *n*n±E»-iiOW=©i«3 >r >iw # -?©«wia»fc^*J:5Cb^^6«*ti-*|i; •. 

• ->-y>5*;^l»© l'^t*«BKkittl*tl*:'y Y«MM 1 1] ': : ' «r-0^f?</t-#l?W«E»*^,- • , 
2 ^fc*6*«*E»«ft*.' #«©±E lfc** b;vt®=©-f C**4JUES*«>f* h 

; ©jen^n-afciii^-©^^-^©**^** Stated****. a«^©^T^*fcW* : :: : 

tSWK^l'fWWm. ■ ■ .fcTS!**®lQiE1^^ 

B-fiffl©^«ia*»C»UTiB<>tf-^>x«L& «©i^J:tf2*#«^IS1-S«k5fcUfcJ:tS^^. ; ^;^:. 
©#m-f^WS«. [W*3il 3] ^-*J:tX^©tte53>r>*©^ . 

±BWW»awrr*wi:i/»;it*Wi;- 
mmn <■ >nH?*n (n» [ooou 

iB#n#©»-©^>n-^©#A*Wtt*aic;i/T* - ©5*. vWiw-f^nw^ «»#©# 

L/fta«fcft«©±Ei*^©*n-en-»teera ©#a^>nr-^«SK»ra*©r**v*w««» 
H-ftwiESB-©* >>*-*©#*»***««■* T«as*sfc»isa&«*©stsi*ff 

*Mce«©*S'rww§SB. ». to oo 2] . 



-362- 



' • ■ . .. o) ' • f-.::'. #Hwr-2 2 2455 

yn-*oK&®iimm (a) k*t. cn»x *tu, hi o©@i$m 3ffl^«j»/^i#c3isi»© 

A**ttAAS©llftJ' ." *M****P. in* 2AK&tr.'«*ttiW«^**? bus. MWf*. 

1 0;#, ¥*3¥, 8 4 5$ 6 8 5 4S©W4^5giffl \ #V»#^*#<^5^T^t4ffi»t^©^ r C*JtW : 

09 (b) Ic^Ti^ft 3#<DWB^U yi?-f v '.' ... t»W#*»i;*5 t+ZWffl «^©JliIM&M!)fl 

.[0 0 0 3 ] H ©fliift, G TO &J8 Vifc 8 #©#f(M > 'ti&tCCtoSQiT; W^SS&fJS^to^T 

/t-£ (1- 1). frfc (1 -8) •'T!*«f3>5 s >*- &%ti)\ 3tt3W^#Wv|§£tt, £&©*£&. 

(2) ©*E«£«fcfcfti, *©fflfl*8&©*-!* i . #«££<&®fcL>;; **.©»*,. AAjflfe^-3*'; 

l *#»©&£& (3-1) (3-8) © Sifft, ^©IST, ®«E»#©ii^. &£©mHiWfc 

2^«lTa[^(C^U&#a ; <>'A-^T»5. . -5. £fc. *£*©:££< ^/*^ttHHRIKfc»©-f V 

[0 0 0 4] £©09©®&©$b&e. • a#©3«3W. vt-^ft^E^ir*©^, ;tttt©es*^&.<i' |fi4 . 

£ES&*<ffi*fcVv;:£T?i&3. -tOSffitt. 3^©»ffi ©ffl&fcftLTS&fcftfcT-^ 

3*f ©tfj#£a#© 3 « 3 BP&ESgfcfc *©£S-f >rt-*®mt, R+MV Af^Ui©*^© 

&s©t-, i^«i^*t«fcs^<©sa««iS I 4i?. : s ^ttt5^avc;- 

H©«S*ffcffliS«*«EU&p. aWSR4-r«ft£© # [0 0 0 7] £©^W^±©i5*l5Ji^t^tS 

Btg£fefc&1\ ±Eil»Tl±; GTO©X-f ' &*!C&3*lfcfc©T?, ^S^WWfflftif©^ 

f-^^Wstsoj J ta*^»Sc t'HtJb. 1 svvx pwM#ts ? c*v>t, 2#»*v»tt-5-n£U:©^ v/t-*©titfj 

ffl S tlTV^S £ £ fe 0 , *©fflrtSjEEIC*tfcili 3 * ife#Sftr*fc»©SBBEIS©#«©»**^K-Ctr, 
fcHi&fc»*^$n 3 ffi 3 P^flESttffiffll--?' ^ . £8 3 *»IS!SE«*©raS*«M»UTS^© 3 ■&9i<b1fi 

©SEffiStt^ S^©m«*)Ei8*tt^£C*t6THj£ ; »3il5nfc«BfcKJ:*«&^t^ 

fcUfcfc©-?*.*. ftfe, H9©lHl»m .5Wftfc© ' -f >AV* C £ £ BM £t 3. Sfc, BSfcfrlt* 

3iiffiESS 8#«5 c'tfc'W!**. t>#t>, 3« iSSEnrteSJBEJb^v^iax-r 'y^y^issftawttiilt 

w t*t>«jt* ? is»£ao«^WK^*jT*«.. * tt£<&&\z^%zmvHEj&tt*^?*.- 

fc, *«h9>X3#*>5W«-L.©firtlTt>, ^F&gfc t3£l/r, 2 V*UHT >r%~9t 3V*)W >K-9\Z 

^©m*®ffi©IE*^^tJ:5ft^©ffl«J^«*^ *>^>^SS©il5V^;v4-^fcffl*mBE 

£&S£t>5WEj&*iCS. <. U*t)Jg5^©*Sfi-f>/t-^i&«ftT^. * 

[o o o 53 ; ; t^'©t>3-r3©@»;*^ttHi o &, *B»tt*i*^ii. ^^ij^umimtt^t^ 

: *AV>*';W*T**. ■<9«rtt*2#«WWfc'r^A-^ 4? [0 0 0 8] 

(1-2 0) £ (1-2 1) ©ffl*£2-&©3«*ES [ilSWitifcliK^B C(b8i«)li*aii:« 

(3-2 o) t (3- 2 1 ) © 2 *-eit5(iK:^mft:i/T s^s-r ^n^^«Btt, ffi$cma«K:»»sti&« 

V> 5. r ©^#f 13 11 fcwT*5affi« : 7 -*iWSri©tfi83 >5*>9-, ..■t ; *i^hi!B»-i«k 

© G T OS 2 >^JW GTOJC3 W<n<>f > lX^r©t£}5n >x>U-)5* 5©{£85«E* 3 ffl35IS«E 

otMWrcw. ttw^-?«i««W£»t >/t-^ t&&2nz*-'7>?JV{>m#<D 1 ^# 

SSfflUTt., >n-^©tfJ*«Wlci4Sten AX, ^©iElJJ^raiS-tl^n-SCHJilKS-- 

ftV>©T?, 3 W 3 ffl£BE8Sffi5 C 5. bjfc ©-f>A-*©#«tH*«S, WtliJhfi«-©<> 

t, 5fe©H9©@^-Ctt. *tl?Uy5>3# : (3ffi^!J 50 ^~^©§«ffl*«*S^5<k3li^fct>©T**V.: 



. . (4) . ttBff-7.-2 2 24.5 5 

'■' -S--..;"'.; '■■ • ' ■ •' ^V-.// 'ff- '' '. 'V'. 'y>. - ••• ■ ; 

[0 0 0 9] «3&H2C«6£S'f>/t-*SiB //t-^©*VU-r*feHV>tel;8 0*©flbBJ|**.!6i« 

• TSz:cDiiSE3>7 f ^O«E*ia< KfcMfc t> o-c» . ; : , [ o o 1 6] SfcJtSI 9 fcBSj£B<>/t-*BB ; : . 

[0 0 10] Sfc, »#JE3fc«$£a-f>/t-^8B ©WfcBBHaX^.^vy.ftflSBBB^WltofeB . 
.&ttfcB#^ " - 

• • -*£i>jfct>®T&i',i ■ •'•• r • :%hc&*i&i'''A 

[oo i i] *fc. B»*^4Ki«s^s-Y>n-^Sii [oo i 7],*&i BJfcSiofc»<&£8'f 

)v*%mrA&&k$m%\z&®t<nz2&&mt • . ia»fc»**4:3fetfcfe©"e*'*i' 
a>sfc*gES£B&. £«©±ei#^©*n-en [ooiai st, B^Hincfft-sitarf^n-^M 

-«Sfctt±ES-©-f >;t-5'©^ffiHl*»&. «tffe : Btt. ft^ti*fl 1 o ©B-©-f fc4*5BE : 

. [0 0 12] £fc, B#«5tC&5£fl'f >/?-*£B a? «**S^J;3l-«E»frS^-r3<fc5tb&'b© 
: : fc^3n*B07i? WW*' *©P5#»*<£8©(88 ; to 0 l,9] : £fc/Bab»i 2fc«4£aV>A^*£ . 

fc#@anste^frsctfc«tD, ±Ew#»fctt b«, ttfc»#«7©^B©8toiUTn»a-©3iff 
n5^-ia:<B©SE55«iiii)^tc»LTier-f>K-y>^ 3 wtt/a>&*©sv^»ffi"r-5 3-^^**^1-5 1 . 

.B*«r*.U7^>b;i'tLfcfeWTr*6. . £fc«fc9-#TB#Ufc£©*fflK ftBft«©Wt:# 

[0 : 0 i.^r.*fe;;|l^.'efe«*#B<^-.>i|B.',-- mi&ftj© i^fe±^;2^BS#ls|-r5«k5»cL,&'b© I 
ft. ttfcBJ&S 4 £fcft 5 ©B-sfcfcftB.:©^ T&5. .. '.y.'; ■'...!=•; C-\^ 

SHo&mjjf&mmmfcftz&ttiL, zL<D&mm\z& [0020] s&, B*a is 
^±E®-*«tt;m-©-f>A^^*ssiWfc^(W Btt, is-*±w»n©jtia3>x>*©^Tn*^fc 

fe©-C£Si . 1 *fcm#8^A©»j»*Plf6tL&fc©.T»^^^: -'V,,';'-. 

[0 0 14] *fc,.B**7lC«*^a'f>/t^BB [0 0 2 1] 

a, B-*jiTO=©-r (n»i 2 [f^M c©^©B*siic«a#g-f>n-^SB 

n&±©IE©gf» >Te«l^*£it>fc£Eg©15fc K*V>T«, ^--^«fcUE^.©iiS5n>7*>i}-*tffiS|; 
*«tt/2*IH8Snffl-CB«l/, •f-ti-6n±E#n-&© Bae9fc«6BSnTV>S©T, »-*tt)«z:©>f >/1 

>5r>-!3-»C. ±ffi#n#©S-©'f>;t^©#A*« »3*»H»J^#£3m&W; «oT, £©3ftl& 
ft*BfcUT»=®B»3:^t*lc««;U fcB&fc #«t'*^t»4T*««lrtt-ifDffl^*^nr. 35 

&ffl©±ei&^©*n^n-®fcftE-»©±eB ; ^fcaflsaiMirciiOTarfca^^ 

-©-f>/t->©^«Hi*Sgs, ffi«lcttig-lB©±E 49 [0022] B*H2fc«a^aif>;t-^BB 
B-©f >^^^©#«flJ»«*»«rr* 1 t fete; i, • fc^irctt, : B^fc±tfBzi©Bi8:] >x>*©«£E*r ■ v,-. 
E#nB©2^MNISfflafeSfiKl/T3«ifeJSltL/fc'b Sfc*©T. B-ifeifctfSg::©^ WC-^tt-tn^nE 

. [0 0 1 5] B«a8fcfR.5^a'f>;x-^BB *©til*»i5r«Rift<-&i«sn«Eg©i^#«lii:Bi - • 

ft, mz&im7<ofri>n-i>o&9itt£hxm mans. • 

B»ft©-lB»ffl|HjK:Sft@<OX'f j^^SfrS'iSH - [0 0 2 3]: £&, B*iB3IC«5^a-< >A-^&B 

StPWMSfflU, A^T^T©-<>/t-^©X-f te*WTl4, B— *J««B-©^>/t-^.*^n*n3 

, J^Sft®***' 'J 7B©Bi8SB4ra— tU 3Efcn#© ffi 3>"<;K >A-^feJ;Ot3la 2 VVV-iyK-f t 

■ .. &-<D-1>rt-9<r>*>rV7mz-g\i\zl 8 0/nS© bT^-5©Tr-a®©X'f.s'5 1 >y5S ; f-*ffifflLTaft 

• WSS*t.fc-a-; ii-fflkfctt5B-*±tX®-©^> 5B^^^ : 
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mm\cvnmmiai<n£5tTz&. ±EU7 c.0 034] 

[00 2 5] Sfc, lWW6K«*#aV^-#ll« ^Ml. **M©^«0!1 SHI »C7i^r. *»Wti-f 
fc*f»m.'±fiUT*>Ji^JJf«fl>tMWibr*>s. >;^^SS-©'f>;t-^fcWT©A»3«<wi- ...... 

• ©if, ••e0**«»»0Wi»tr*; . w * a -ad . a-A2) , a -An) t 

too 26] &#«6 ti&$#2<f>/wisffi ; »=©<>n-^fcUT©B#3«-ir>;t<T*; U-b y ■ 
\z^x\t. mtammon.mmm\z^m d . (i-b» a -bo) ms^t - ,. , 

.^^^ jStSnvrVU-CA (2-A) tm-©m8S3>r>'-!3- 

T^u^sEESotftaEOsacs^^iksn^. tbTCBSMtiifc^xV-frcB (?-b) smcs* 

[0 0 2 7] !»#3S7K«.S*S^>/t^^B . VtTV>*. Aii>rt-^«)ffl»tt, (3 - 

fcfe^Ttt. ftn #©^-©-T WN*-* tt$8-©ift«P 1) . (3-2) , — (3-n) (0:f-7>T 

V- ■■• ^>!M)«HE*#a©«it u'Tiwt. ; *nft©*; •. ; 1 3^©'t©m^»«*iw^fc««s^: -•• 

[ o o 2 s 3 1 fc.- 8 cff s^a-r >/t-^^e ma^-^omt, ®tt<»&mm<%mo; < 
itfct^m PWM«»&ff5^ wt-*©*-v 'J 7 Aiftv^xx^siSiSrra ca&^fc&sfc©'?*^ ; , 
. ■ «©3fc8S W-tU, ;*t3frf >tf^©*V0 7» B«E3 ^T>tf#»»3nT<r\S©T. ASt B#©-f . 

icffi«©<ft«£&'&fc-B-s©T, i(S«^©fflHli^ 

&aH©3ffi^«E#3EES©2^INi*effi^tl SE^ttll&^T'&<fcVv©Tfe5. A»i>ri-9b . ■ 

[o o 2 9] s&. w^sciRi^ao/^irtfi 30 -rna, i*#«icw2»©«jE*»ftj&sn*. *$sw 

*^©^s©2^ffl©m*©^»5/>^tt 

[0 0 3 0] :itfc/ sr*mofc^ 

^k^ts-©-* yn-mhte-v-i >n-9% [00.35] -*c 1 x.m\zmzm'&&.om£ZBi 

*©?, #sft#a©m >n-*©«watt£ a at.. AtfiBSfawasKtircfc >:..':,;:'.•:--'.. 

[0 0 3 11 lf**l lfc«-5#S'f >A-3'g Wilt AS©3 ^;W>;t-^©WASffi 

gfcl£V>T& , Sicmi'/t-?m$«EE« < ft^ 4EA=:(E,, Er, E.) tU BfO?HM>A 

* vm. *©d«to^>,. «iw^©vvrft**fcW3R -*©aj**m i>k>otuT r EB== <-k 

ttftm&MZ®)£rZ>Z.tm&iLli.&. ET= EA-EB = (En, E», Et) - (-kE», 

[0 0 3 2] f»««12K«S^2'f>/X-^« : -kEi, -kEt) = ( U + k) E., (1 + k) 

ftwmra seess-, 3«3Ps-e©#ttiH(it-r, , et, ci+k) m 

5-fi^©ft6X«^bTV>S©r.>f >;1-*ffi* t&0, 2#©tH*«IE©^attl : kT, SJSMIC^ 
©^SftlCi&Sta^SEES* 1 ^, SHffi-CfiRtrt* 50 E8HcR«)PSns. cn*0KUfct>©*«H 2 (a) 




..' :\V? ' \ (6) : "'"</.-; : ;- .'' '" !jf*«¥T'- 22.2 45 5.— 

• • " >.•■■'*' 9 ■ .• > ; io ' ■ :. 

[0 0 3 6J *tH2 (b) tt. A#-f>n-^tB# CB©ft«S^t©IBfc}fA-rslHI«!:S*a<0lS8»^ 

ZL<D£5flW&ftMm\t& mtBmi >rt-j?mV\ZLf£<t\tt£S>t£\,*. m 

frv. 2i©J:5fcbT. #3|WTtt, A#tB»©ffl*S 5«A«»*S. fcTSfr** ± 5 fc, mw&.&<Dfcib\zA 
J£Yt£<&&V&V, &fflim&*m®.t)'f\Z&m >;t-^,!;Bff-r>n-^©^Sai©^Y'J7«ttiS 

[0037] *tt^>/t-**x*HW©WfcVt -^tBif^>;t--^©S*Ktil*«JES^>U©(i 
siwurctw^aar, ^r>n-^A©#ffiSEEenA, . ffl«#t*c, stt^eittovx^fcaDasnsw 

e VA. e WAtW Wt^* B © e UB, e VB. eMm&M • ^*ta*^UT 2 13©3 ©BSSeEEtf-S: V 
• iil«iK«ffi)ft£©^nffi^*t^«EEtC#«ELTfe-€-n # [0 0 4 0] *&. M%lW3mmmW>t*&£\Z 

h&K A»tB»©iS^3>^>if*t»jT2&5&*. : •„• .^^*'^**5ci^V>W;iejof|fcA|K */t '. • » • 
E»l*iS«K«^Stl*Vv©%,: »»3 - ^siW(| ? :-:-".;.-Jb**i. *n«c©i?offiU7^;VfcJ;9^*$. i- . 

ffiS*^jfflTts::t*<ja»-c€r*. «»3>x>*M£ n^^vy-ras^arraw^Kfitfcie^©^ 

2 nlBKWr, 20tL, n«©A»tB»T*fflLT , n#J7^ h;PTft<Tfcmffi3tftM©?S^ti«©a 

cn&n»©iBTffisKS=^i«nfiS{ffi^asi-r-5Ji 5. c;ifc«ms««sffii*¥«#©£< *>?>©« .. 

tttftV^. ;^©aftttniSl^564-r-5m=*»SI«[«fl£ 39 jrefc-5©-?, >f >3^*>X©iSSV*j^©y72f/V 

. ■«Bfcfc*fcvs5fiiA#**. *fcKW»fawT#* coo 41] ssisfli3. &\z, ^offioy^h^sfefc " 

T?, AStB»©ai8»©{^gT?ft#anS:^©SE« -/ : : 5^»§«S5Jt^@K:(l 1 8) 0dflB&<fr i d\ q&V. 

[0 0 3 8] SHfi«2. Sfcfc, *$g9^DfSJ£W2£H4 -4? fcip^C^tfi^Sff^^^f-AT*^ SiS 
fciper* iltl©*S*<El tSfe5^tt3>7T>lJ-CA. }i^©fPD*tt*SIW©iBTfi/«tVi©T i -CCTtt* 
(2-A) tCB (2-B) ©IE, ^ffl^S-tfnfflUT n»:K < W1-^©ffl*»4PLL (1 0 4) iCiD* 

^ K;v5T?«sfc^^iKu&ctTab5. cut, h mtrnf^^^mmi^tsms (i o o) t*«> 
•a >x>u-ca, cBiBisg5«rr$^ttt; :*iaRwirfe/,-.--f:y*, ( j o i ) ss«pt ut^^H*. 1 / 

*l»iMUW*Wfr*.s:i:«MEt-*.- Hot,, c©*^-" h».(i o 3) n&9.>hmzttxi}—v*?v+* 

>*^LTifDffi®i(£A%nJ;at-r5©T. cn&i- ■ t.UfcESUfcs lntc6 8©»JgS«*. ij*?>9 
W2),mz®WtZK.V>Z.to)\>- h\ZV7i7 h;V£» ®-i£T-|?»!©s f n, ccsftm r©si 
• /. .. . ; . . : n (10 : . 

.; [0 0 3 9] >C, 04 ic^-tf nfflU 7;? I-;V5 Ji, ». 9). tC«tD, ;:3«*6dq^efc«iftjShld//lqi . ' 
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...... (7) ^#7-2 2 24 5 5. 

. 11 \ ' '■' i •.;.;*•''•;'.";.' ■• '■■ 12 ' ; '. 

hxAynikmmBk xi'i 4)-.taiw*«i«@»'-...- . b>; tjt 0;::Bsi'«t!t.ujk«ii3 i^fbi (2 4 

(.1 1 3) iC7^-H^y>*n*. A) tCB (2-B) (DW£&MWt&i a>r>U"CA 

[0 0 4 2] dlttaSSWfiliaKtqlftiKiiJWfflligKttd (2 -A) tCB (2-B) ©<te**BEttlB8 (11 

•Mt*id\ q$ft^lq , *«kOt7^-H;'{y^^I 7-A). t. (1 1 7-B) TM&gb. Si5«E©EdA3 

d, i qfc3S^#-f >/t-^05584f ^^d*ft«flEt q«l (11 6 -A) i.EdBJKP ( 1 1 6 — B) fcStJ#, 

mEE©»W, Eq'Sffl^-rS. BkUSWtdtttq it«JflJE«i|fil|HlKI±A#tB8-r iytt-T* ©fifc®* IC 

tmDmmn<ozfa ? ? < m-a^mti . ttktzit&u q m&mm&tz. *«3ftf \m 

XKZMt. m%mz#*$^ 88 (2.0 6) t (2 0 7): Tdqfft«S5g«l©qtt« 

C fc, R^©#Ed% Eq'ttP#^6Wfcm^S* t» ElS^tinWSni, d q/ 3«gggjfc|3B (10. 

&t>©T2&**V6T<&*. 10 5), (10 6) £4*.e>tt*. 

[0 0 4 3] Ch&©dq|6±©«t«#tt*^CD^ [0 0 4 7]. -d q/3ffiffig^@teT3ffl^fc^Si 

dtfl«EE&|5|& ( 1 0 8) t 'qtHrtaEEaHL SnfcmEm^tt^Wtt^ Wt-ri'OPWMSSSSiaSS 

B (1 0 7) Ic^fc&n*. «.*«,. ASf-O/t-^a : (1 1 1 -A 1) *5. (1 l l^Bn) fc#*sn*. 

3 kK;v< >n-^T?ia«i«EE*u,ooov, -bum >/t- ^nso^ssiaissiiu. V. w&teKgtttsn&Bie 

* ft.2 V*/l*>/t-*^»ttE&2. 00WT?*.* tt-. ■ U) 'feW** £* 3ft*«ia»T**., ^ft*** »> ; 

ntf, ffi*«JEm^« ;'/••'•: 7tt#7>:* (1 01) 0f&^rt>S*v'J7S!J» (1 0 

EdA* : EdB' = 2: - 1 , EqA' .: EqB" = 2 : - 1 2) Tft 5 ft, -f ^A*-* roW*©fiE»^©^&»TH 

CCTB»fi}ffl*?£a»ffittC-r*c:i:IC«t flILfc'&WTfcS. C©«Ttt-f (1 -A 

oTm*tt3K:«5. : i9©MtUT. A»-f>n-^*I 1) , (1-A2) , — , (1-An) ©**U7 

X-f s/^>^S8c©{SV»GT6'f >A'-*-C, BJM ^ SKA1, KA2, KAnt bT. -f-ft$£H 6 

'■>r\-WM vf >9m£cQ>fc\i I GBT-f >r{- (b) 'fcjR-f «t S.CttSfc 1.8 O&Vn ©($§£(;: UT 

E»^©ffiM«[»^iii6SSdBC^*»IB-r57^)V -tUt; (1-B 1) (1-B2)\ •••••• 

^€H»t, fi^»Sc^SA#'f>n-^lC, B^iSR (1-Bn) ©+VU7KB1, KB2, — , KBd 

^sbsh »'E#ts. . .it- ask wt-*©** y 7fc*fLx 1 8 o 

[0 0.4.4] m3Hft«4lHlB (119) «, SEWM^ -«©ffilHM«tl/TV»i; ( ; C©±51if-5.Cilc;J:0^ 

#£l&)JiT5fca© 1 6 X©S3 BBjg s i n 3 o t «69fcX<y^>^»»at|&U:l,, )!5SI4lE©4>&V>& 

. 7 >$ \tfc\ZTft&X>, P WMEK (1 1 l-Al) > Sf ft^tMffllttiB**»6n-5. ■; " 

.6,(1 11 -Bn) fciWASi £ftttA#ffl£+ sin [0 0 4 8) ±E©«a|-t^5i5fc*5S99©«fl|5IBS 

3 © t £fftH. Bf¥fflW;-ks in 3w t k 30 »t ; ASf tB»rY>n-^©SE^fi&d qtt©«BEE 

JtT, lSkXSS. fSjtr©7^-H7*7-HMfflTfe-S©T, MfflUitl© 

; [0.0 4. 5 ] 16 3 Pto^fcrnBE^fc WS»%< iSttiBS«*T#5 £554#aM**:5. . . . 

»AT«^ffi**w±i**#^*tt^T*« ; © : ..- [o o 4 9] ^s«4. 'AK, "m-cmvtismi >■*'■■ 

r, *©ffLvjBiwecrxtt#iiii-5*t/.s^^j© ^9&mztiimi]®®mu\zmvrc%fe<bM®m 

mr&&. w%, pviuumz%»T, mes^tv ©w*^©aw©^ss^4iUTHT©a7cstJtiT 

6«©®3IB»(j^Sln^Citi.oT*©^SJE RW-r*. :B9 5. tWC**:fcB^ra 

^©aaffl^fiirr*. fli?x ^i©«#H«* . .t**©t. ^©^mjit^yf^ 

«t>&«6, C©^)««flE}i^©i6i«ttf4Hft*^U78[ : VCA (2>A) tCB (2 -B) S-tfnfflU 7^ h;P5 

©iKJSfiiSiaAft^fiffll'S^S^S^S!*^. *®iS- : TM^SiKUT^S©^, »««BE©«lfil^ lt>l'* ; ' 

^©CtT*S*t,: fflMbfcSD, d©®E}g^lXl)n T. dttSSEEIffil (1 1 4) ".fc^AiJfWt Id* SIMP 

-f>/t-^©ai*«£ECliSnftVi. [0 0 5 0] d©^xATttA»-f >/t-^tB»'f 

. [0 0 4 6] jES&lei&lcn^x >;x-^©ttdS@K^1fniaiJ7^ h^xJB-3TV>5© 

>D-*^t?!Slt-p; ■lilS&J§fcft^©-C; >/t-£© T, Sa£Ki5V»ffi<r>^ijij3dSi>©-t?Dffiliii5*tA»t B 

a*tcftat-*«i't©fa«* : 6*85*>6ftDii&^ .". »©raiTajsi/,- kjEscaRfia^fe&^t;.*©® 

©Tr:is«effiffli9iai5: (1.1.5-A) i (i 1 5- »'.*ftti*.|tUji«i^^u^u>-'*o« 



■•: . ;,>•„ •-• ';■ . : . •'•:<'"' " c W-'-' j ::.:/>';'• '7-'';:V.- 
sg-r*. -en*«ifti-rsfc6&fc, -&*tt-f>A-^©ffl Bsf-r fe+v 'J 78e©&*ba< i s o* , 2/4 p . \ 
Am^^it^ST^fflTg^mgitir^ (11 2 - x> . •. ,30 o* tmiisp, «Eat^r»pnJTjb* . ^t? . ■ . 
•esft^Tttww. *<omm.immm iii-6 ■■. ' T>3tt©^>;rtr#©' ijMHWWWSEiaiai^aRv . 
-x) c©fc$^#^r*snattA*i. ut. >Yy7©(Mgic«fcD,'.fc^^ 

&»S5^SAP^88IhIS« (1 1 1-Ax) £Bff©& ®PTV>*«£, ^©S#i£M«;, 89; (3 !"3 6) ■ • 

»sh-.(i i i-.-b-x) \zmmm\z^x^i. t>i 6) - o 1 6) ^(3.4 o)"fc-*i/.*feV.i : .' 

iocs 11 *js0|5..^k, *^©*^tt*Mais . ffifflw (3 i t)- twi«© (3 i 8) tzmnz.-zn 

5ttT08fc«kD3lWTs. j:©W»a#<>;'?- 10 t (s 6 o^*a*cfc'l^i»o^»«i!'j»ry;i; ; : 

^. B»-f >;t-#t|>3-&©->X-rACa^fS^fl£ PU2, PU 3 ©iSi»S!Si£EttSftS©T, VP (3.1 
SUSS**. n*t3a±-Cfelli;ipK:«;ST?g5. * . 6) , (3 2 6). (3 3 6) 

ESfctt, Ul, U2, U.3«©P, (3 16), (3 2 tn^©i«H&ffi*©g©f^>d»|31 (3 5 0) t (3 6 

6) , (3 3 6) , Uffil*§8PUl. (3 l'0) , P 0) ^©^ft*tJ«0fiO. ±ffi 

U2 .(3.20) , PU3 (3 3 0) . Uffi2^«iS8SU '*-69!#ft±3fc. *3£?II©2EJES8T«. i#H»»ft© 

1 (3 11), SU 2 (321). SU3 (3 3 1)* (3 5 0) t (3 6 0) ©(fBWiW (3 4 
Jctf.Vl, V2, V3ffi©JBP (3 1 7), (3 2 7) , 0) 4> (3 7 0) ©Sc#©lT,kH. H©.fc3fc#38W . 

(3 3 7) S^tfVfcl&gfcPVl (3 1 2) , PV "Ctt. 69 8 <fc 5 K, 3ft3|»©W*«jg3&ESglr : 

2 (3 2.2) , P V 3 (3 3 2) , *5,ktfVfi2;fc«i8r StfeT-frfcL. /W&fc, SHNfc;££g-e£5©-C«6 
SV1 (3 13) . S V 2 (3 2 3) , S V 3 (3 3 20 5; 

3) ^.tcnvi, W2. W3ffl©p (3 i 8) , (3 2 , . [0 0 54] tmmzuz-i >n-*8ff©ffl& 
8) , (3 3 8) fc±tfw*B i*#«pw i (3 i . \z GToi>n-?\z£&nmmmmni}3i>& 

4) ., PW2 (3 2 4) , PW3 (3 3 4) , fcitfW V>ttiSllififflWSMA^Wafe©r&S!6V 
ffi2^SWl (3 1 6) , SW2 (3 2 5) , SW fcfc, fcm3>?>vck*ss:vcw»?nfrzit\m 

■ :•/ 3 (335) **r?s. .»©*#»© • wa. >fcm^*iw.fciwrt-6c:tKj:i)-. mmij\z .;■ 

^TffittfB^T&S. ^©SEgta^tjiti'fWt • lin^T#ia«*©«l^ffl©«j&tfeJfi:ffi-r5Ci:*tTS 
aiSfc»H4»r*V>T, n = 3tLfc[eIK-e 5. 
C CTfttttfcB I ©SEKiH 5 'jpmHtttjRL [0 0 6 5] ±E&&8fi0ra*, 

*> © "C* 5 if 5. 3 #© ASH © £: B 1H £#n£M*£b1t;fc#ffi-f 

fltfjtt, ±El*4!NI©INft»i?»«an, 3#©B» j»: ggttfc^, rcl?n=ltUT , fe<kV ; >. fiP^. 01 

*>rt~*mii\z, ±Mimm<Dmt>vmmii ; ©@k*w^«, i#©3?-©<>/t- : j' u-a .. . • ' ; 
[oo 5 2] aim yn-^fam^yn-ifo)^^ . ^@Kfcte»bT3ffiS (3-1) ©2*s«*vS3ffl 

>n-^©tfi*©Micit?ijK:a^nfc±g3© 1 [0 0 5 6] 

' ««Et*»®3^Kil»tt^*nft^©-C. 08©^JE [»M©»*] K±©i5fc. C©»9i©itJR;Blfc« 

Jtl>, SStet^©^T^tft5^^ffl?J^T» 40 «®=©ia«E3 e. ©i@[j!S«JEE* 3 ffi£SE«JBE 

ft*,.*5gMtttBI8©«t5ft#»3EffliTttft . fcSgtt-rsS-*.!:^-©^^-^, SitfcnS 

<. a^r©3i8 3i»iaflE8§sn#. *$utt*ffl^Es #-f >n-^iga^n-5^— ^>x;^iig«© i^# 

S3n#ffi5CtfcT^U aa5©3tK}Cfe5i3ft iffit3?«l§l5fc^*ns 2^ll»t^a5^jEg$ 

.:'-ii : #©*««aE«€ i pfc*.t*fe<fjiaiBE»*-3.#tt • : itA., '#Ji©jie i-5fc««©*tt*n^fei^ie»^. . ;' 
pctfeT^dtttSdi-cbftVi. ©^ >A-^©§ffifli*ffls, «Btii±ffiS=©^ > 

[0 0 5 3] (ai ©*SKS:H4©«|SllHlKT, «A« . ^-^©^ffl*®£ftt^4 ±5»CLfc©T?.' 35^* 
til*^i£»6 0 Hz tWtT*v 'J 7^S»3 6 O.Hz , ±r;®-©-f >/1-^©ffl*fflCgESi!^nfc«JE{g© 1 v.: 

T®fern«. -3 #©A#-f >n->tt4r0 yftcDtt.: .- .^«a©^^^3^ntti^A^f£nf; 'je&m 

ffia«3 0 0Hz/<-X©a5l«T, 0- , 6 0* , 1.2. v &e^Wft3.ffi31»tt^«)^.5^t^W5.. «Eo • 
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CO 0 5 71 mm K«5lt-f^8i . ^©*a**Hfc2n^fcSTlfi*-r5ii*^*5. 

. ft. 3!-©-f ft 3 mV^)M>n-9 1 W -*©*> ij 7*ca»rWl 8 0 /ng©{frtag£fcfc 

8_©4>n-* * 3 ft 2 vsM>.n-z 1 t&© J? t- J-ai:*tf5SF*ifci>m^(!j^: ^ 
n-m®z+y?:>?*f'*$»ii9y«*i.-- is^©»iaan&^©3.«^ffl**t#6hi^ : 

>/t-*ft 2 l^JH>/t-*©2ft©mE*t$$tt : [0 0 6 4] »^9fc«S^2'f >/t-^B.- 

*©•?. mm*&trtzzt\z*.t), 2>^;k> ■ • ■ ft .iK >^^©^^t.tTa*«M©i««r 

/^*©3te©&a##Sft-5. ©|«fc^'B©X<»y>y.W:3lif«kP-WM*fl ; - 

[0 0 5 9] £&, U*«4(C#5|«^>n-^«B V>. ^»-©W>A-^©X<^y>y«^fc»L .' 

UTSaan&^-*±^r.osa3>T>*. *n &©T^ fiH«<>>t^tiiiM»^>;.x->©*2fl: .. 

fti:^~©^.>A-^©&«ai*«*tti^5±5h: n^n^-©^>^-**itf»-©^>n-^©^9j 

>fc©T/^ laiBtc^-s^SKLfc©^ :MfldWw.*<:>;t^' . : 

i>w®.£nz. .ptfpa^^tfPttmr*!:. [0 0 6 6] mou nc^^a^wt-^ 
[0 0 6 03 St, miseiBnirv^iHi. : dtfo$#. q«ii^©v>rn*>*«iii»D&#jiaaj:3 

ft H*a4©U 7£ b^SWSffl^&^tL&o^, K«J£$t^&E#?-*J:5);:bfc©T, «<>M-^© 

[o o 6 1] [0 0 6 7] zitytomU£%*&&<>^?&- 

ft sfc®-£&^-©rf >^-^©§ffiaj*s«i© . gft s^*'<^*ttrha^ 3«siwi«6?fe*©:' . 

&m»*mif. c©«tfitts:s^*±E»-* < fc« , .■av>fcp»r*3H : yf^.«^r*cticj:>?-^w ^ : 

±w«^*»irr«i5fe>fc'?>ir, ±eu 7* h <k # 2 sfcgasgisii-*.* 5 fctfc©T; •f wt->tfl 

ji'Ttt^t*i)WL#&v>ffi<fi^©-trDffletsfcit> ... A©^aftfc^tte5^g^»/^T<g^t^. 

T4i;#*saEEgs©a«E{SK©ssi^ihsn5. 47 a*. 

[0 0 6 2] 7 fcfB*£E-f >;^*mW [006 8] 1 3 fcfiS5£g-f 

fc*V>Tft ^-*<kat®r©^wt-^SnfflT«}« Bft SS-S*tf83©a«3^>tf©U?n**3;fc 

L TSttfcte^«©l**J:«2jMHa*naT?«lrt tt^fcfiW*iS*M^fc»^Si5fct^©T, « 

u -en^niESnt©®-©^^-^©^**! J»m»icjip^^a«*©siii'biiigi:fe5. 
. tt^afcUTa~©a*3j/^>utft ±mnn<m' mmmdttmm 

-©<>A'-^©§A*Ma^aicuTS=:©a«83> [Hirc©«w©^wifei5»a<>;t^«a 

^vtMcattu #a«te&«©±Ei»#a©*n-F. . ©*ig»ss?rHT*6. 

n-«{cttraa©±EB-©<>/W©&«tHA« [H23 HIt*»t4A»iB#©<>;X^©til^* 

S. ffi«tw«W-a©J:Ef|-©'f>;'?-^©^ffiU* EEAtEB©^iaai£^h;V©B|«Ht'fe5. 

.'• : : '«$*tt**ii.feft ; .±8Bftna©2**B€|§Sfc 50 , .[H3J: -C©*W.®'aaSRWt;5H.^ X^-SfeR©..'- v' 
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(10) .." #BBf 7-2 2 24 5.5 .. 

.17 ■ : .' 13 . • .. 

3««iSiLTM3tlfc^©<>;t-^tM©||. . 2-B^ B »MtfC«E3 >x>U- m-O&m 3 >x> 

«***»***.•••' •*r'cB/ 

[04] ••CO»W©*lt«|2fc < k«*a'f ^Ar^JSB . 3-l~3-n 1 *#il©&JBE88 - 

o^a»«*Ti8pc**. ' . . 3-2 6, 3-2 1 «^©jss&e*.$gw^is{-ffifc 

[B6] B (a) »C©BMfc«JBr*PWM|ilB©B... '. .1.0 0 ^x»BB 

SH-ra&o. a (b) ttfi»©*ffi-f>n-^fc4iL5 / 1 o 1 fi*?>9 ; 

H^jS+Y'J7©(iaiK«Sw-r0Tfc5. 102 ^'J7K@K 

[07] £©»ia©&!SW4fc±*£fi^wv-*8B ifl 10 3 jEK«t*E&©^4lilJfl 
©BBBBSw^Bre**-. • ' -104 *^>^*JStt«EfcllKi**S phase locke 

[as] ^©»w©*s^>/x-^a^-ffiffl-r5 3 . d.ioop mm& : ' 

tt«BES©SI)tS310-C*<5. .. 10 5, 1 0 6 d qlfcfoS 3«^©&©&&0?& 

[09] H (a) B^$S«aB*W^-f>n-^t l 0 7 <t%ttft%*Wk.'&m>n-9\z&b-t 

tT^*&«tonT^f^«&iHfB©B-©B** ■.; ■■ : 5bb ; . . : . 

fHT. a (b) tt-?-ns«^Ef5*(t<>.n-^©^ ios dis^}&^SAiia:"B»'(i'h--^fcE^-r 

Dy?H©rtgS«!^SjKl-EiKHT*.5. «BB 

[Bio] ^s^aA^ffl^x^^-ffi-f > 109. 3i&fr$dqm^®&mmuzm 

;t-^tUTfi^*»effifcn-C^S^W*E8S©mz: 110-1-1 10-n -T>A-^©tB*BSiE©at«t 

©ws*-r0-c»*. # $#«u, v. wiszt\zmv,.®Wjikoi£*><t>m 

[01 1] £fi^>A-?©#<SW>A-*iLT{Sfc ; Ifc^giHISS&^MaBSS 
n«GTOCi*2>'<;W>; ; ?-^t3 W;K>A 1 1 l-Al-l 1 l-Bn PWM^BlslB 
-*fe<fctK I GBTte±* 2 l"W V/l-^WIiBH 1 1 2 - 1-112 - n -f >/t-$r©#B©ifl;&*«f 

[«F^©rai SBJStttilBK . .... 

i-Ai~i-Xn ashwi-* (M-vrfyn- 1 1 3 qttBS5©HfiiHi» 

114 d«aSSE©«»|HlB 

1-Bi-l-Bn BfHWW (»-©^>n- 115, 11 5-A; 115-3 BCS«ESIffil@K 

9) 116, 1 16— A, 1 16-B U&t&mQSm 

1-1-1-8 $^©B$SA^ 1 1 7-A, 117-B ■&.m3>rr>Vn& 

1-20, 1-2 1 ^n<hnmmijmmmii^' '. -1 1 8. «^««!HtBK:ttwi**#^*±tt©^-.- 
«t>h 5 3«y u v intom. . ' . . '.>Vd.-£- ••: . 

2 jfflSn>T>-t}- , 1 1 9 affi^*^±©^»©B3B»i5!±lHlB 
2 -A AB»B«a->f»>1J-,(»~'©BB3 >5*>- 2 0 0-2 0 8 W»**©l0M*Btt 

tf) ca . • :' ' •'; ; ; . - •-• '. . ' '.-../../ ■ ' r •/ ■• - : 

[02] [03] : - 




(a) *s3#»«ra»& (b) ^sstjs^iiftiafr 
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